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&,V VXFK DV ZDWHU VXSSO\ V\VWHPV WHOHFRPPXQLFDWLRQV V\VWHPV HOHFWULFDO SRZHU V\VWHPV DQG JDV DQG RLO
WUDQVPLVVLRQDQGGLVWULEXWLRQLQIUDVWUXFWXUHVKDYHEHFRPHDFUXFLDOFRPSRQHQWRIFLYLOL]HGOLIH7KXVWKHFRQWLQXRXV
SHUIRUPDQFHRI&,VLVYLWDOIRUWKHGD\WRGD\RSHUDWLRQRIHFRQRP\DQGVRFLHW\>@

'LVUXSWLRQVLQFULWLFDOLQIUDVWUXFWXUHV\VWHPVRFFXUVDVDUHVXOWRIVHYHUDOFDXVHVVXFKDVRSHUDWLQJIDLOXUHVSRRU
GHVLJQDQGPHFKDQLFDOIDLOXUHVSK\VLFDOGHVWUXFWLRQGXHWRQDWXUDODQGPDQPDGHH[WUHPHHYHQWV7KLVPDQXVFULSW
IRFXVHVRQGLVUXSWLRQDQGGHVWUXFWLRQRI&,VDVDUHVXOWRIQDWXUDODQGPDQPDGHH[WUHPHHYHQWV1DWXUDODQGPDQ
PDGH VDERWDJH DQG WHUURU H[WUHPH HYHQWV DUH FKDUDFWHUL]HG E\ DQ XQFHUWDLQW\ LQ WKH RFFXUUHQFH WLPH DQG WKH
PDJQLWXGH RI WKH HYHQW 1DWXUDO H[WUHPH HYHQWV LQFOXGH H[WUHPH FOLPDWH HYHQWV VXFK DV +XUULFDQHV )ORRGV
7RUQDGRVDQG'URXJKWVDQGVHLVPLFH[WUHPHHYHQWVVXFKDVHDUWKTXDNHVDQGWVXQDPLV0DQPDGHH[WUHPHHYHQWV
LQFOXGH LQWHQWLRQDO VDERWDJH E\ H[SORVLRQV VWHHS SDWK UDFNHW VKRRWLQJ SODQH FUDVK DQG F\EHU WHUURU 7KLV SDSHU
SUHVHQWVDQH[DPLQDWLRQRI&,VSUHSDUHGQHVV WKURXJKUHYLHZRIHLJKWH[WUHPHHYHQWV2NODKRPDERPELQJ
WKH ,]PLW HDUWKTXDNH  WKH:RUOG 7UDGH &HQWHU DWWDFN  ,QGLDQ2FHDQ WVXQDPL  WKH KXUULFDQH
.DWULQD  WKH -XO\ WK DWWDFNV LQ /RQGRQ  WKH +DLWL HDUWKTXDNH  DQG WKH )XNXVKLPD'DLLFKL
1XFOHDUGLVDVWHU
2EMHFWLYHV
,WLVLQWHQGHGKHUHLQWRGHYHORSDQGLPSOHPHQWDTXDQWLWDWLYHPHWKRGWRDVVHVVULVNWKDW&,V¶DUHH[SRVHGWRLQWKH
RFFXUUHQFH RI H[WUHPH HYHQW QDWXUDO DQG PDQPDGH 'LIIHUHQW VFHQDULRV RI QDWXUDO H[WUHPH HYHQWV LH
HDUWKTXDNHVWVXQDPLVDQGKXUULFDQHVWHUURUDFWLYLWLHVLHH[SORVLRQVDQGSODQHFUDVKDQGWKHLUFRQVHTXHQFHVDUH
DQDO\]HG DQG WKH SUHSDUHGQHVV RI &,V WR H[WUHPH HYHQWV DUH H[DPLQHG DV D FRPSRVLWH RI WKUHH EDVLF DOWHUQDWLYH
VWUDWHJLHV 5HGXQGDQF\ 5REXVWQHVVDQG5HVLOLHQFH>@(YHQWXDOO\DOWHUQDWLYHFRXUVHVRIDFWLRQVDUH
VXJJHVWHG WR LPSOHPHQW WKRVH VWUDWHJLHV WR HIIHFWLYHO\ LPSURYH WKH SUHSDUHGQHVV DQG UHGXFH WKH ULVN WKDW&,V DUH
H[SRVHGWRLQWKHFDVHRIDQH[WUHPHHYHQW
5HYLHZRIH[WUHPHHYHQWV
,Q RUGHU WR FRPSUHKHQG WKHSUHSDUHGQHVV OHYHO RI&ULWLFDO ,QIUDVWUXFWXUHV HLJKW H[WUHPH HYHQWVZHUH UHYLHZHG
WKURXJK DQ H[DPLQDWLRQ RI WKH FRQWHPSRUDU\ SUHSDUHGQHVV RI &,V WR H[WUHPH HYHQWV DQG LGHQWLILFDWLRQ RI URRW
SDWWHUQVZKLFKPD\ OHG WR WKH VHYHUHFRQVHTXHQFHVRI WKHH[WUHPHHYHQWV7DEOHVXPPDUL]HV WKHHLJKWH[WUHPH
HYHQWVUHYLHZHGLQWKLVVWXG\7KHLUUHWXUQSHULRGDQGWKHLUDQQXDOORVVDUHVKRZQDWWKHHLJKWKDQGQLQWKFROXPQV
H[SUHVVLQJWKHULVNWKDW&,VZHUHH[SRVHGWR
3.1. Oklahoma City Bombing (1995) 
7KH 2NODKRPD &LW\ WHUURULVW ERPE DWWDFN LQFOXGHG D WUXFN ERPE HTXLYDOHQW WR NJ RI 717 WKDW
H[SORGHG FORVH WR WKH $OIUHG 3 0XUUDK )HGHUDO %XLOGLQJ LQ 2NODKRPD GRZQWRZQ DQG FODLPHG PRUH WKDQ 
YLFWLPV,QDGGLWLRQWRWKLVWKHEODVWGDPDJHGEXLOGLQJVDQGFDUVZLWKLQDVL[WHHQEORFNUDGLXV9DVWPDMRULW\RIWKH
IDWDOLWLHVZHUHDVDUHVXOWRIWKHFROODSVHRIWKH0XUUDKEXLOGLQJZKLOHJODVVUHODWHGLQMXULHVZHUHWKHPRVWIUHTXHQWO\
UHSRUWHGFDXVHRILQMXU\>@7KH0XUUDKEXLOGLQJZDVEXLOWDFFRUGLQJWREXLOGLQJFRGHVDWWKHWLPHPLG
¶VZKLFKGLGQRWUHTXLUHGHVLJQZLWKUHVLVWDQFHWRKRUL]RQWDOORDGVWKHEXLOGLQJKDGQRUREXVWQHVVWREODVWDQGQR
UHGXQGDQWORDGSDWKV>@&ULWLFDOHOHPHQWVRIWKHEXLOGLQJZHUHYHU\HDVLO\DFFHVVLEOHDQGH[SRVHGWRVXFKNLQGRI
DWWDFN DQG UREXVWQHVV RI WKH VXUURXQG EXLOGLQJV¶ JODVV FRXOG UHGXFH VLJQLILFDQWO\ WKH DPRXQW DQG WKH VHYHULW\ RI
LQMXULHV
3.2. Izmit Earthquake (1999) 
7KH,]PLWHDUWKTXDNHVWUXFN7XUNH\¶VPRVWKHDYLO\SRSXODWHGDQG LQGXVWULDOL]HGDUHDZKLOHPRVWRI WKHSHRSOH
ZHUHDVOHHSLQWKHLUEHGV2YHUSHRSOHVXIIHUHGGLUHFWO\DVDUHVXOWRIWKHHDUWKTXDNHRYHUEXLOGLQJ
ZHUHGDPDJHG>@DQG&,VZHUHVHYHUHO\GDPDJHGWKHHOHFWULFLW\SRZHUIDLOHGIRUVHYHUDOGD\VZLWKLQPLQXWHV
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DIWHU WKH HDUWKTXDNH PDLQ KLJKZD\ EULGJHV FROODSVHG DQG WKH ZDWHU GLVWULEXWLRQ V\VWHP ZDV LQWHUUXSWHG 6LQFH
LQFOXGLQJWKH,]PLWHDUWKTXDNHHOHYHQHDUWKTXDNHVZLWKPDJQLWXGHVHTXDORUJUHDWHUWKDQKDYHWDNHQSODFH
DORQJ WKH1RUWK$QDWROLDQ IDXOW > @ DQG VHYHUDO IRUHFDVWVSUHGLFWHGKLJKSUREDELOLW\RIRFFXUUHQFHVRI VWURQJ
HDUWKTXDNHLQWKHDUHD>@7KHKLJKSUREDELOLWLHVRIVWURQJHDUWKTXDNHLQWKHDUHDFRPELQHGZLWKKLJKGHQVLW\
SRSXODWLRQSRRUFRQVWUXFWLRQ DQGGHYDVWDWLQJFRQVHTXHQFHVDVD UHVXOWRI VXFKHYHQWSURGXFHDQH[WUHPHO\KLJK
ULVN7KHHDUWKTXDNH
VUHVXOWVUHYHDOHGXQVDIHHQJLQHHULQJDQGSRRUFRQVWUXFWLRQGHVSLWHWKHKLJKYXOQHUDELOLW\
3.3. September 11 (2001) 
2YHUSHRSOHVXIIHUHGGLUHFWO\IURPWKHVXLFLGHWHUURULVWDWWDFNVDWWKH:RUOG7UDGH&HQWHUDQGRQ)OLJKWV
8$ DQG $$ $V ZHOO KXQGUHGV RI WKRXVDQGV RI SHRSOH ZHUH H[SRVHG RU SRWHQWLDOO\ H[SRVHG WR GXVW
SDUWLFXODWHVDQGRWKHUHQYLURQPHQWDOFRQWDPLQDQWVRQWKDWGD\DQGHQGXUHGRUZLWQHVVHGGHHSO\WUDXPDWLFHYHQWV
%XLOGLQJVZHUHGDPDJHGZLWKLQDUDGLXVRIVHYHUDONLORPHWUHV>@DQGPDQ\EXLOGLQJVLQWKHDUHDVXIIHUHGIURP
ILUHSUHVVXUHZDYHPDVVLYHSURMHFWLOHGHEULVDLUERUQHGHEULVDQGOD\HUVRIWKLFNGXVWWKDWUHTXLUHGDFOHDQXSDQG
FDXVHGPHFKDQLFDOGDPDJHV7KHDUHDZDVGHQVHO\LQKDELWHGE\PDQ\FULWLFDOLQIUDVWUXFWXUHVVXFKDVXQGHUJURXQG
WUDLQOLQHVPDLQEXVVWDWLRQVHOHFWULFDOSRZHUV\VWHPEDQNLQJDQGILQDQFLDOVHUYLFHV7KHFRQFHQWUDWLRQVRIPDQ\
FULWLFDOLQIUDVWUXFWXUHVDQGWKHKLJKLQWHUGHSHQGHQFLHV>@EHWZHHQWKH&,VSURGXFHVHYHUHFRQVHTXHQFHVLQFDVH
RIVXFKDWWDFNDQGPDGHWKHUHJLRQH[WUHPHO\YXOQHUDEOHWRPDQPDGHH[WUHPHHYHQWV
3.4. Indian Ocean Tsunami (2004) 
$WDQHDUWKTXDNHVWUXFNWKHZHVWFRDVWRI1RUWKHUQ6XPDWUDZLWKDPDJQLWXGHRIDQGWULJJHUHGDVHULHV
RIWVXQDPLZDYHVWKDWVSUHDGRXWIURPWKHHSLFHQWHUDFURVVWKH$QGDPDQ6HDDQGWKH,QGLDQ2FHDQ7KHDUULYDOWLPH
YDULHVIURPPLQXWHVWRQHDUE\VKRUHVVXFKDV,QGRQHVLDDQG6UL/DQNDWRVHYHUDOKRXUVIRUGLVWDQWVKRUHV>
@7KHKHLJKWRIWKHWVXQDPLZDYHVWKDWVWUXFNWKHFRDVWOLQHVUHDFKHGWRDQDOWLWXGHRYHUPHWHUVDQGDGHSWKRI
VHYHUDONLORPHWHUVLQODQG>@7KHGHDWKDQGPLVVLQJWRWDOLVHVWLPDWHGDWRYHUSHRSOHDQGRYHU
PLOOLRQSHRSOHZHUHLQMXUHGRUGLVSODFHG7KHWVXQDPLVHYHUHO\GDPDJHGWKHWRXULVPDQGWKHILVKLQJLQGXVWU\LQ
WKHUHJLRQGXHWRGHVWUXFWLRQRIWRXULVWVLWHVDQGWKRXVDQGVILVKLQJERDWV'HVSLWHDULFKKLVWRU\RIHDUWKTXDNHVLQWKH
UHJLRQDQGKLJKULVNRI WVXQDPLHYDOXDWLRQV WKHUHZHUHQRWVXQDPLZDUQLQJDOHUWV\VWHPVLQWKHUHJLRQWKDWFRXOG
QRWLI\DERXWWKHRQFRPLQJWVXQDPL$QDSSURSULDWHDOHUWV\VWHPFRPELQHGZLWKHYDFXDWLRQURXWHVSUHSDUDWLRQDQG
SURSHU HYHQWPDQDJHPHQW FRXOG VLJQLILFDQWO\ UHGXFH WKH ORVV DQG UHGXFH DOPRVW HQWLUHO\ WKH DPRXQW RI IDWDOLWLHV
>@0RVWRIWKH&,VDQGWKHEXLOGLQJVRQVKRUHZHUHGHVWUR\HGEHFDXVHRIODFNRIUREXVWQHVVWRWVXQDPLVWKHUHIRUH
&,VEXLOWRQVKRUHVVKRXOGEHGHVLJQHGZLWKDFRQVLGHUDWLRQRIWVXQDPLFRQVHTXHQFHV
3.5. Hurricane Katrina (2005) 
+XUULFDQH .DWULQD FURVV DORQJ )ORULGD0LVVLVVLSSL DQG /RXLVLDQD OHDYLQJ D WUDLO RI GHVWUXFWLRQ DQG IDWDOLWLHV
QHDUO\KDOIRIYLFWLPVZHUHRYHUWKHDJHRI>@7KHFRPELQDWLRQRIUDLQVDQGZLQGVGDPDJHGKXQGUHGVRI
KRXVHVGRZQHGWUHHVDQGSRZHUOLQHV7KHUDLQDQGWKHVWRUPVXUJHFDXVHGPRUHWKDQEUHDFKHVLQOHYHHVDFURVV
WKHFLW\RI1HZ2UOHDQVDQGLQWKHQDYLJDWLRQDOFDQDOOHYHHVWKDWFDXVHGIORRGLQJRIWKHFLW\>@0RUHWKDQ
KDOIDPLOOLRQKRXVLQJXQLWVDFURVV/RXLVLDQDUHJLRQZHUHGDPDJHGDQGPDQ\FULWLFDOLQIUDVWUXFWXUHVZHUHGDPDJHG
RU GHVWUR\HG .DWULQD FUHDWHG D ZLGHVSUHDG VKRUWDJH RI HOHFWULFLW\ >@ ZKHQ DW WKH RXWDJH SHDNPRUH WKDQ 
PLOOLRQFRQVXPHUVZHUHOHIWZLWKRXWHOHFWULFSRZHU>@







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7DEOH([WUHPHHYHQWVVXPPDU\
Extreme event Year Type Affected areas 
Estimated
damage and 
loss (106 $US) 
Death
and
missing 
Injured
Return
Period of 
similar 
events (years) 
Average
annual Loss 
(106 US$)
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3.6. London July 7th (2005) 
7KH-XO\WKERPELQJZHUHDVHULHVRIIRXUVXLFLGDOWHUURUDWWDFNVRQWKHSXEOLFWUDQVSRUWDWLRQLQIUDVWUXFWXUHVOLQHV
RI/RQGRQ7KHDWWDFNRFFXUUHGGXULQJWKHPRUQLQJUXVKKRXURI-XO\WK)LIW\VL[SHRSOHZHUHNLOOHGLQWKH
DWWDFNV LQFOXGLQJ WKH IRXU VXVSHFWHG ERPEHUV DQG  LQMXUHG DQG KXQGUHGVPRUH VXIIHUHG IURP SV\FKRORJLFDO
WUDXPD>@7KHEODVWGHVWUXFWHGWKHOLQHVRIWKHXQGHUJURXQGWUDQVSRUWDWLRQDQGLWWRRNVHYHUDOZHHNVWRUHFRYHUDOO
WKHXQGHUJURXQGOLQHV7KHHFRQRPLFORVVDVDUHVXOWRIWKHDWWDFNLVHVWLPDWHGDWDSSUR[LPDWHO\%QLQFOXGLQJ
GLUHFWDQGLQGLUHFWORVVHJWRXULVPLQGXVWU\GDPDJHWRVPDOOEXVLQHVVHVRQJRLQJGDPDJHDQGHWF>@
3.7. Haiti Earthquake (2010) 
2Q-DQXDU\DWORFDOWLPHDQHDUWKTXDNHZLWK0DJQLWXGHRIRFFXUUHGLQ+DLWLZLWKDQHSLFHQWHU
DSSUR[LPDWHO\ NPZHVWHUQ RI 3RUWDX3ULQFH >@ IROORZHG E\ DW OHDVW  DIWHUVKRFNV ZLWK PDJQLWXGH  RU
JUHDWHU LQ D UDQJH RI NP IURP WKH HSLFHQWHU $SSUR[LPDWHO\  SHRSOH ZHUH NLOOHG >@ RYHU
 SHRSOH ZHUH LQMXUHG DQG WKRXVDQGV RI SHRSOH ZHUH LQ QHHG RI SV\FKRORJLFDO VXSSRUW RU SV\FKRVRFLDO
VXSHUYLVLRQ$V D UHVXOW RI WKH HDUWKTXDNH WKHUHZHUHPDVVLYH LQIUDVWUXFWXUH GHVWUXFWLRQ LQFOXGLQJ GHVWUXFWLRQ RI
WUDQVSRUWDWLRQ PHGLFDO JRYHUQPHQWV HGXFDWLRQDO LQIUDVWUXFWXUHV DQG PRUH >@ $SSUR[LPDWHO\  KRPHV
KDYH EHHQ FRPSOHWHO\ GHVWUR\HG DQG PRUH WKDQ  ZHUH GDPDJHG >@ 2YHU  HGXFDWLRQDO
HVWDEOLVKPHQWV DQGPRUH WKDQ  KRVSLWDOV DQGPHGLFDO FHQWHUV KDYH FROODSVHG RU EHFDPH XQXVDEOH 3DUW RI WKH
FRXQWU\¶VPDLQSRUWZDVGDPDJHGDQGZDVQRWRSHUDWLRQDO7KHFRPELQDWLRQRIKLJKGHQVLW\SRSXODWLRQDQGSRRU
FRQVWUXFWLRQZLWKRXWVHLVPLFUHVLVWDQFH>@PDGH+DLWLKLJKO\YXOQHUDEOHWRVHLVPLFHYHQWV
3.8. Fukushima Daiichi Nuclear Disaster (2010) 
$VDUHVXOWRIDPDJQLWXGHHDUWKTXDNHWKDWVWUXFNLQ-DSDQDVHULHVRIVHYHQWVXQDPLZDYHKLWWKH)XNXVKLPD
'DL,FKL 1XFOHDU 3RZHU 3ODQW 133 ZLWK D PD[LPXP KLWWLQJ ZDYH KHLJKW HVWLPDWHG WR EH  PHWHUV ZKLFK
H[FHHGHGWKHGHVLJQEDVLVRIWKHWVXQDPLEUHDNZDWHUZDOOVDQGZDVDERYHWKHVLWHJUDGH>@$VDUHVXOWRI
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WKH HDUWKTXDNH DQG WKH IROORZLQJ WVXQDPL VHULHV DW OHDVW  SHRSOH ZHUH NLOOHG RU PLVVLQJ RYHU 
UHVLGHQWLDO EXLOGLQJV ZHUH GDPDJHG RU GHVWUR\HG  URDGV  EULGJHV DQG RYHU  UDLOZD\V GHVWUR\HG RU
GDPDJHG E\ WKH HDUWKTXDNH DQG WKH IROORZLQJ WVXQDPLV >@ &,V VXFK DV JDV DQG ZDWHU VXSSOLHV
WHOHFRPPXQLFDWLRQVDQGUDLOZD\VHUYLFHZHUHDOVRVHYHUHO\GLVUXSWHG'HVSLWH WKHKLVWRU\RI-DSDQZKLFKLQFOXGH
WVXQDPLZDYHVRYHUP>@  WKHGHVLJQRI WKH)XNXVKLPD'DLLFKL133FRQVLGHUXQGHUHVWLPDWHGVFHQDULRV
DQGLQVXIILFLHQWSURWHFWLRQV\VWHPVRIFULWLFDOLQIUDVWUXFWXUHVWRWVXQDPLHYHQW7RSUHYHQWVXFKVHYHUHFRQVHTXHQFHV
WKHJRYHUQPHQWVDQGWKHRSHUDWRUVKDYHWRSUHSDUHIRUWKHZRUVWFDVHFRQVLGHULQJWKHULVN
,PSOHPHQWDWLRQRISUHSDUHGQHVV
3UHSDUHGQHVVWRH[WUHPHHYHQWVZDVH[DPLQHGDVDFRPSRVLWHRIWKUHHEDVLFVWUDWHJLHVUHGXQGDQF\UREXVWQHVV
DQG UHVLOLHQFH >@ ,QVXIILFLHQW SUHSDUHGQHVV RI &,V WR H[WUHPH HYHQWV ZDV REVHUYHG WKURXJK WKH HYHQWV UHYLHZ
UHVXOWHGE\RIQRQLPSOHPHQWDWLRQRIWKRVHVWUDWHJLHV

• 5REXVWQHVV/DFNRIUREXVWQHVVZDVIRXQGDWDOPRVWDOOWKHUHYLHZHGH[WUHPHHYHQWVLWLVUHIOHFWHGVXEVWDQWLDOO\
LQWKH$0XUUDKIHGHUDOEXLOGLQJZKHQFULWLFDOFRPSRQHQWVRIWKHEXLOGLQJZHUHEXLOWZLWKRXWUHVLVWDQFHWREODVW
DQGH[SORVLRQDQGWKHLUGHVWUXFWLRQFDXVHGDSURJUHVVLYHFROODSVHRIWKHQRUWKVLGHRIWKHEXLOGLQJ6LPLODUO\WKH
SRRUFRQVWUXFWLRQLQ,]PLWDQG+DLWLDQGWKHLQVXIILFLHQWWVXQDPLSURWHFWLYHV\VWHPVDWWKH)XNXVKLPD'DLLFKL
133UHSUHVHQWVODFNRIUREXVWQHVV
• 5HVLOLHQFHWKHDELOLW\RI&ULWLFDO,QIUDVWUXFWXUHWRUHFRYHUTXLFNO\IURPH[WUHPHHYHQWUHOLHVPDLQO\RQPDQWOH
SUHSDUHGQHVVIRUWKHHYHQW$SSURSULDWHSUHSDUHGQHVVDQGDJRRGDQGHIIHFWLYHHYHQWPDQDJHPHQWZLOO
VLJQLILFDQWO\UHGXFHWKHFRQVHTXHQFHVRIWKHHYHQWSUHYHQWWKHULSSOLQJHIIHFWDQGDYRLGFDVFDGLQJHIIHFWV$
UHVLOLHQFHRISRZHUVXSSO\DIWHUWVXQDPLKLW)XNXVKLPD'DL,FKL133FRXOGSUHYHQWWKHFRUHPHOWGRZQ$QRWKHU
H[DPSOHRILQVXIILFLHQWUHVLOLHQFHZDVQRWLFHGDIWHUKXUULFDQH.DWULQDZKHQDUHDVDFURVV)ORULGDDQG/RXLVLDQD
UHPDLQHGZLWKRXWSRZHUVXSSO\IRURYHUDPRQWKDQGFDXVHGGLVWXUEDQFHVDQGORVVHVRIWKHSXEOLFDQGSULYDWH
VHFWRU$QRWKHUDVSHFWRIUHVLOLHQFHFDQEHUHIOHFWHGLQVFHQDULRDQDO\VLVLQFDVHRIDQH[WUHPHHYHQWDQGSODQQLQJ
FRXUVHVRIDFWLRQVXFKDVHYDFXDWLRQDQGGDPDJHPLWLJDWLRQDFWLRQVWKDWZHUHQRWSHUIRUPHGLQFDVHVRI:7&
DQG,QGLDQ2FHDQWVXQDPL
• 5HGXQGDQF\RIFULWLFDOFRPSRQHQWVRUIXQFWLRQVRI&ULWLFDOLQIUDVWUXFWXUHVZLOOLQFUHDVHWKHUHOLDELOLW\DQGWKH
SHUIRUPDQFHRIWKH&,VV\VWHPHVSHFLDOO\LQFDVHRIH[WUHPHHYHQWV$ODFNRIUHGXQGDQF\ZDVQRWLFHGLQWKH
,]PLWHDUWKTXDNHZKHQDIWHUFROODSVHRIEULGJHVWKHUHZHUHQRDOWHUQDWLYHURXWHVWRWKHDIIHFWHGDUHDZKLFKPDGH
LWGLIILFXOWWRDFFHVVIRUUHVFXHRSHUDWLRQVDQRWKHUODFNRIUHGXQGDQF\LVUHIOHFWHGLQODFNRIDOWHUQDWLYHORDGV
SDWKVLQWKH0XUUDK%XLOGLQJLQ2NODKRPDDQGWKHODFNRIDOWHUQDWLYHSRZHUVRXUFHLQ)XNXVKLPD'DLLFKLQXFOHDU
SODQW&ULWLFDODQGYXOQHUDEOHFRPSRQHQWVRI&,VPXVWEHGXSOLFDWHGRUHYHQWULSOHGLQWKHFDVHRI)XNXVKLPD
'DLLFKLLQRUGHUWRHQVXUHIXOOIXQFWLRQDOLW\RIWKHFULWLFDOV\VWHPLQFDVHVRIIDLOXUHV
&RQFOXVLRQ
(LJKWVLJQLILFDQWH[WUHPHHYHQWVWKDWRFFXUUHGLQWKHODVWWZRGHFDGHVZHUHVWXGLHGDQGWKHOHYHORISUHSDUHGQHVV
RIFULWLFDOLQIUDVWUXFWXUHVGXULQJWKHVHHYHQWVZDVH[DPLQHG7KHH[DPLQHGH[WUHPHHYHQWVUHYHDOWKHJDSEHWZHHQ
WKHFRQVLGHUHGULVNGXULQJWKHGHVLJQVWDJHRI&,VDQGEHWZHHQWKHDFWXDOULVNWKH&,VDUHH[SRVHGWRDWWKHWLPHRI
WKHH[WUHPHHYHQW2YHUWKH\HDUVWKHFRQVHTXHQFHVDVDUHVXOWRIWKHH[WHUPHHYHQWVLVJHWWLQJKLJKHUPDLQO\GXHWR
WKHLQFUHDVLQJQXPEHURI&,VWKHKLJKGHSDQGDQF\RQWKH&,VDQGWKHLQFUHDVLQJLQWHUGDRDQGDQF\EHWZHHQGLIIHUHQW
&,V +HQFH WKHUH DUH GLVFUHSDQFLHV EHWZHHQ WKH FRQVWDQW DQQXDOO\ LQFUHDVLQJ ULVN DQG EHWZHHQ WKH DFWXDO
SUHSDUHGQHVVLPSOHPHQWDWLRQRIFULWLFDOLQIUDVWUXFWXUHWRH[WUHPHHYHQWV$VZHOOPRUHDQGPRUHGLIIHUHQW&,VDUH
FRQQHFWHG DQG GHSHQGHQW RQ HDFK RWKHU DQG D GDPDJH WR RQH FULWLFDO LQIUDVWUXFWXUH ZLOO SUHVXPDEO\ OHDG WR
FRQVHTXHQWLDOIDLOXUHVLQRQHRUPRUHRWKHUFULWLFDOLQIUDVWUXFWXUHV

6ROLGHYLGHQFHRI ODFNRISUHSDUHGQHVVDQGODFNRI LPSOHPHQWDWLRQRIUHVLOLHQFHUREXVWQHVVDQGUHGXQGDQF\LQ
WKH GHVLJQ RI &,V ZDV REVHUYHG 'HVLJQ RI WKH FULWLFDO LQIUDVWUXFWXUH VKRXOG EH GLVWLQJXLVKHG GXH WR WKH
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LQWHUQDOL]DWLRQRIWKH&,VFUXFLDOO\LQFDVHH[WUHPHHYHQWV3DUWLFXODUO\VLQFHWKHLQVXIILFLHQWSUHSDUHGQHVVRIFULWLFDO
LQIUDVWUXFWXUHVDPSOLILHG WKHFRQVHTXHQFHVRI WKHH[WUHPHHYHQWV FRQVLGHULQJ WKHSUREDELOLW\RIRFFXUUHQFHRI WKH
ULSSOLQJ DQG WKH FDVFDGLQJ HIIHFWV%HWWHU SUHSDUHGQHVV FRXOG VLJQLILFDQWO\PLWLJDWH WKH FRQVHTXHQFHV LQ WHUPV RI
FDVXDOWLHVGHVWUXFWLRQDQGWRWDOORVV

7KHQDWXUHDQGWKHUDQGRPQHVVRIH[WUHPHHYHQWVSUHYHQWWRSUHGLFWWKHSRWHQWLDORFFXUUHQFHRIH[WUHPHHYHQWV
LQFOXGLQJ ORFDWLRQ DQG IXQFWLRQDO VFHQDULR 7KHUHIRUH VWDQGDUGV DQG UHJXODWLRQV VKRXOG WDNH LQWR DFFRXQW WKH
LQFUHDVLQJ ULVNSRUWIROLRRYHU WKH\HDUV DQGEHPRUH VWULQJHQWZLWK UHJDUG WRFULWLFDO LQIUDVWUXFWXUHVSUHSDUHGQHVV
)XUWKHUPRUHWKHGHVLJQVWDJHRIFULWLFDOLQIUDVWUXFWXUHVKRXOGLQFOXGHDFRPSUHKHQVLYHVFHQDULRDQDO\VLVLQRUGHUWR
GLVFRYHUDOOSRWHQWLDOHYHQWVDQGYXOQHUDELOLWLHVDQGSURSRVHDGHVLJQWKDWSURYLGHVVWDELOLW\WRWKRVHVFHQDULRV7KH
GHVLJQ RI &ULWLFDO ,QIUDVWUXFWXUHV VKRXOG HPEUDFH UHVLVWDQFH WR YDULHW\ H[WUHPH HYHQW VFHQDULRV DQG WKH UHTXLUHG
SUHSDUHGQHVVOHYHOVKRXOGUHIOHFWWKHHYROXWLRQSURJUHVVRIWKHFULWLFDOLQIUDVWUXFWXUHV
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